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ABSTRACT
A COMPARISON OF THE CONTRIBUTIONS OR DETRIMENTAL 
EFFECTS OF THE HOT LUNCH, SNACK BAR LUNCH,
OR SACK LUNCH ON THE PHYSICAL AND MENTAL 
ACHIEVEMENT OF THE JUNIOR HIGH SCHOOL GIRL
Marcia Louise Iverson, Master of Science
The thesis here abstracted was written under the direction 
of Mr. Walter C« Koeni g and approved by Dr, A. J. BJork, 
Mrs. G. B. Couch and Mrs. M. Marr as members of the ex­
amining committee, of which Walter C. Koenig was chairman.
The purpose of this study was to determine the 
contributions or detrimental effects of the hot lunch, 
snack bar lunch, or sack lunch on the physical and mental 
achievement of the junior high school girl.
The 114- girls selected for this study were all 
students in grades seven and eight at Placerita Junior 
High school in Newhall, California. Group I consisted of 
students who ate in the school cafeteria. Group II con­
sisted of students who bought their lunch at the school 
snack bar. Group III consisted of students who brought 
their lunch from home. Each group was given the physical 
fitness test battery at the beginning and end of the 
school year. Grades were those obtained at the end of the
first and second semesters.
The three groups were compared to determine whether 
any significant changes occured in the physical fitness 
testing or ,rade point averages in relations to the types 
of lunches* A statistical analysis was made of (1) the 
significant difference between the initial and final means 
of each group on each test, and (2) the significant dif­
ference between the mean of each test item of each group.
An analysis of the data indicated that there was 
no significant difference in physical abilities due to 
the types of lunch they ate as measured by a modified 
AAHPSR Youth Fitness Test. An analysis of the grade aver­
age indicated that the students who brought their lunch 
from home achieved the highest grades and those eating 
at the snack bar achieved the lowest grades.
This thesis is submitted by Marcia L. Iverson in 
partial fulfillment of the requirements for the Degree 
of Master of Science at the University of North Dakota, 
is here by approved by the Committee under whom the work 
has been done.
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Nature of the Problem
In the December, 1953 edition of the Journal of 
Health, Physical education and Recreation an article 
"Muscular Fitness and Health" by Hans Kraus, K. D., and 
Ruth P. Hirschland appeared* This article presented 
their findin s on the physical deficiencies of American 
children in contrast with European children. John B. 
Kelly, Sr,, former Olympic star and Senator Ja?ies Duff 
(R., Pa.) called the attention of President Elsenhower 
to this problem. At a White House luncheon Dr. Kraus 
and Miss hirschland reported the results of the Kraus- 
Weber tests which had been given to both American and 
European children. Following this raeetin ; President 
Eisenhower scheduled a youth fitness conference which met 
in June of 195£>» At that time it was a controversial 
issue as to whether the Kraus-Weber tests adequately mea­
sured physical fitness. This test has since been replaced 
with the American Association for Health, Physical educa­
tion, and Recreation Youth Fitness Test. The most signi­
ficant aspect of this meeting a d article was that it 




Since that first meeting both ex-President Eisen­
hower and President Kennedy have shown great interest in 
this area and each has stressed the need for an adequate 
physical fitness level of all Americans. As a result of 
nation-wide interest, there has been a delude of articles 
in periodicals and newspapers during the past ten years 
concerning the fitness level of Americans as measured by 
physical fitness tests.
Vice-President Richard Nixon presided over the 
first meetin of the Citizens Advisory Committee of Presi­
dent Eisenhower’s Council on Youth Fitness, which was 
held at the United States Military Academy, West Point,
New Yoi'k. He pointed out that, after observing t e youth 
of forty other countidLes, he was Certain that the , outh 
of this country have better nutrition, education, clothes, 
and health than the youth of any other country in the 
world. If this statement is true and with all the facil­
ities, leisure time, and opportunities that the American 
people have available to them, they should be a strong 
healthy people. However, in spite of the emphasis on 
healti , recreation, proper foods, and physical fitness it 
appears that t e physical status of the American people 
is iuch lower than it should bo. his has again been 
indie :,ted by more recent t sts conducted by Dr, Hans Kraus 
and Dr. Sonja Weber in the Posture Clinic of the New York 
Colurabia-Presbyterian-Hospital. Six test items for rauscu-
3
lar strength and flexibility were i iven to almost 3,000 
children in Sv.itzerlartd, Austria, and Italy and to more 
than 4,000 American children. The results of these tests 
showed that almost fifty-eight percent of the American 
youth failed one or more items on these tests while less 
than nine percent of the European children failed one or 
more.
A further indication of physical deficiencies of 
colie e a o students in the l itecl States was shown by a 
report from Yale University. This report indicated a 
steady decline in the physical fitness level of fresh; an 
students enterin colle, e each year. In 1951» fifty-one 
perc t passed the physical fitness tests, in 1 5&» forty- 
three percent passed, and in I960 only thirty-eight per­
cent of the class performed satisfactorily#
Many studies have been conducted and papers writ­
ten comparing the youth of our country with the youth of 
forei n countries. Many other studies have dealt in ...reat 
detail with different physical activities performed and 
their contributions to physical fitness as compared to 
standardized physical fitness norms. However, few studies 
have been conducted to determine whether or not there were 
other contributing factors that cause this lack of physi­
cal fitness.
Although v;e are livin in a push-butto a e and 
many Americans receive little or no exercise each week, 
exercise itself is not the only factor of physical fitness.
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Other factors entering into this problem or having a 
direct relationship to it, might be climate, environment 
of the home, size of the family, nutritional value of 
meals, former physical activity, and like or dislike of 
physical activity.
The American people are now being deluged with 
vitamin pills and diet products. If used correctly tnese 
products may have value in the lives of Americans, but 
co bined with teen-age diet fads and the short lunch 
periods in many schools, they could be ver detrimental. 
American youth are knov/n to be not undernourished but 
raal-n urished. Would a well-rounded diet for all teen- 
a ers contribute to, and improve their physical fitness 
level in relation to those of other countries?
Because of the co cern that has been placed on 
physical fitness, this study undertakes to determine the 
values or detrimental effects which different types of 
noon lunc' es have on t e physical and mental achievements 
of the students.
Statement of the Problem
Definition of the Problem
An attempt was made to determine whether or not"
the type of lunches that the students ate at school pro­
vided contributions or detrimental effects toward the men 
tal and physical rowth of the junior hi h school student
The specific problems were as followst
5
1. To ( roup students according to the types oX 
lunches eaten at least 4 d ys each week.
Group I
This group included those students who ate lunches in the 
junior hi h school cafeteria each day. These lunches met 
the standards set by the State of California for hot 
lunch pro, rams.
Group II
This roup included those students who ate lunches at the 
Junior high school snack bar each day. These students 
could choose from sandwiches, malted milks, cold drinks, 
potato chips, corn nuts, fruit pies, or ice cream. These 
foods all had nutritional value if the combination of 
food were selected wisely.
Group III
This group included those students who brought a sack 
lunch from home each day. These students usually pur­
chased milk, or a cold drink from the snack bar.
2. To compare these three roups of students by 
their improvement and achievement according to a modified 
version of the AAHFER youth fitness tests given at the
be innin and end of the school year.
3. To compare these ti.ree roups of students by 




This study was conducted at Placerita Junior High 
School located in southern California, with three groups 
of seventh and eighth grade girls. Thirty-eight girls 
were selected for each group according to the type of 
lunch they ate at noon at least four days each week.
The results were compared only with the three 
groups within the school and not with national norms.
The physical fitness tests were administered by the two 
women physical education teachers but under similar con­
ditions, giving the same instructions and using the same 
equipment and facilities.
The grades used to determine averages were from 
the classes that all seventh and eighth grade students 
were requirec to take. These classes were English, social 
studies, mathematics, and physical education. These 
grades were earned by the students from different teachers 
so there may be some discrepancy in methods of grading.
The physical education classes met for forty-five 
minutes a day, five days a week.
Justification of the Study
In the past, it has generally been found that 
junior high school students do not always eat a well- 
balanced diet. The lack of a well-balanced diet may have 
been caused by lack of knowledge as to the nutritional 
value of foods, likes and dislikes of certain foods, 
skipping meals, food fads, or the amount of food eaten
7
between meals.
In many schools in California the school maintains 
a snack bar where students may purchase items for lunch. 
These foods all have nutritional value and could provide 
the students with a balanced lunch if they chose wisely 
from this selection. But, the student at noon walking 
away from the snack bar with a malted milk and three or 
four packages of corn nuts has aroused curiosity as to the 
value or detrimental effect of such a lunch to a student 
of this age. This problem has been discussed among 
teachers and administrators but has never justifiably 
been proven * ood or bad in relation to the health of the 
student.
This study will consider the effects of such 
lunches on these students and possibly provo either the 
detrimental effects of such a lunch or justify the con­
tinuance of such a pro ram.
CHAPTER II
REVIEW OE LITERATURE
Many studies have been conducted concernin phy- 
sical fitness and its relationship to other activities, 
and comparing the youth of the United Gtates with the 
youth of other countries. An ther aspect that mi ht be 
considerei in these evaluations, could be the nutritional 
habits of our teenagers# These habits might affect the 
results of such testin. pro rams.
Concerning this problem of nutritional no us,
Maddox states:
Careful studies of the eating habits of American 
youth between 13 and 19 reveal that a lar e percentage 
fail to achieve the daily dietary allowance recom­
mended by the Food and Nutritional Board of the 
National Research Council. About six out of every 
10 iris, and about four out of every 10 boys subsists 
on diets that should be improved* Translated into 
flesh, bone, and brain t rm: , that means that despite 
the reatest supply of f ood food in our history, more 
money to buy it, and dramatic advances in the science 
of nutrition, millions of our teen-a. ers are drai ing 
their feet when it comes to eating fox' better health, 
stamina, and over-all physical competance.
This aspect ni ht well have affoc ,ed the results 
of the following studies. The first such study by Kraus-
ay nor Maddox, "Latin. Well in the Teens, 
Today* s l.m 1th, (December, 1961), 3^-36.
g
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Weber showed the results of six tests appraising strength 
and flexibility of trunk and leg muscles. These tests 
were given to 4264- American children and 2870 European 
children from compai'able urban and suburban communities. 
The results of this test showed that 57•7 percent of the 
American arid 8,7 percent of the European children failed 
one or more items. This study was instrumental in callin' 
the need for physical fitness of the American people to 
the attention of President Eisenhower and resulting in 
the Youth Fitness Conference, At that time the Kraus- 
Weber test was questioned as bein a good instrument for 
physical fitness testing.
The American Association for Health, Physical 
Education, and Recreation started its Youth Fitness Pro­
ject in 1957 and conducted a nation wide survey testing 
8500 boys and iris in rades five through twelve. The
result of their studies was the publication of the
2AAIIPER Youth Fitness Test Manual,” This manual permitted 
students, parents, and teachers to compare their results 
with other students of similar age and maturation.
1
Hans Kraus, M. D., and Bonnie Prudden, "Minimum 
Muscular Fitness Tests in Echool Chileren," Research 
Quarterly, 25?2 (May, 195/*-) * p. 17' -188,
^AAH PER, "Youth ■itness Test Manual, Washing ton 
6, D. C., The American AssociationTor Health, Physical 
Education, and Recreation, 1958*
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Green used this test battery to compare the mean 
scores made on each test by two groups of seventh grade 
girls to determine if there was a significant difference.
One roup had participated in an instructional elementary 
physical education program and the other group did not 
have such a pro ram. The group which had no previous 
pro ram achieved hi ;her scores on the sit-up, the 50-yard 
dash, and the 600 yard run-walk te. ts. The modified pull- 
up, the shuttle-run, the softball throw for distance, and 
the standing broad Jump tests showed no apparent differ­
ences of the scores obtained. These results may have been 
affected b; the fact that the tests were given at the end 
of the seventh grade and by this time all students had
completed at least one year of physical education.
2Cartier mace a study at the University of Washing­
ton comparing the effects of certain physical education 
activities on some elements of the physical fitness of 
freshman college women, A six-item, pre-and-post test 
physical fitness battery including flexibility, strength, 
endurance, and agility was iven to 263 freshman women 
enrolled in basic activities. The pre-test results showed
^Catherine Green, "A Study of the Performance of 
Seventh Grade Girls on the American Association for Health, 
Physical Education, and Recreation Youth Fitness Test," 
(Unpublished Paster's Thesis, University of Colorado),p. 27*
‘‘Elsie H. Cartier, "The fleets of Certain 
Physical Education Activities on home Elements of the 
Physical Fitness of reshrcan Colie e Women," Completed 




significant mean differences between several classes.
The results were duplicated in the post-test with only 
one exception. A significant increase was reported with­
in all classes except one badminton and two swimming 
classes on the post-test. The comparison of mean improve­
ment scores between classes indicated si, nificant improve­
ment in the basic activity classes. The physical educa­
tion activities studied contributed to improvement of all 
physical fitness test items except agility.
The AAHPER Test Battery has also been used by 
OPERATION FITNESS—USA to compare the physical fitness of 
American youth with the physical fitness of the youth of 
other countries.
OPERATION FITNISSS-USA was created as a symbol and 
medium through which professional effort in fitness 
conld.be mobilized and cha nelod over the nation.J
This roup is the official framework for fitness action
in the AAHPER and the NEA and now is in operation in all
fifty states and many nations.
OPERATION FITNESS-U3A made several studies com-
parin the American youth with the European youth. The
first such study, Physical Fitness Test Comparisons of
2Japanese and American Youth, showed the results obtained
------------------- ------------------------------------------------------------------------------------------------------------------- --------------------
Operation 1 itness-bSA, Pro ress Report. American 
Association for Health, PhysicaT"ESue a 11o n, and Recreation, 
and the National Education Association, (September, 1961).
2Operation Fitness-USA, Physical Fitness Compari­
sons of Japanese arid American Youth',' American Association 
for Health*,'"Physical" Education, and Recreation and the 
National ducation Association.
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on the AAHPKR National Fitness Test battery by 20,000 
Japan cue children* These tests iven by competent 
Japanese fitness experts showed that Japanese children 
excelled over American children in almost all the basic 
components of physical fitness and in many cases by 
alarming mar. ins* The Japanese children exc lied by wide 
max' ins in tests involvin arm stren th. In tests invol­
ving le po er the Japanese are superior at all a e 
levels. Japa .ese girls excel in this test by lar er mar- 
,ins than the boys. In tests involving arm power the tests 
were equal. In tests of endurar.ee American: rated poorly 
and at no a: e did the Americans exceed trie Japanese. 
Americans did emerge with superior test marks in items in- 
volvi abdominal endurance.
The Japanese comparisons revealed above are all 
the more striking when it is realized that this na­
tion has made significant progress in health and 
dental care, prevention ana control o ' disease, and 
the discovery and use of many wonderful drugs. It 
must be rea ized also that one ca. not completely iso­
late the physical components of total fitness; that 
emotional, social and spiritual fitness are equally 
important. It is very doubtful whether real fitness 
levels of attainment in the emotional, social and 
spiritual cun be made without rather sound and basic 
health and physical fitness status. In is obvious 
that substitutes must be found in America to keep 
this nation stron and vibrant in the face of increas- 
in mobility, lack of lc and muscle use, disregard 




The AAI1PER Witness Test was also used by hr,
Richard H. Pohndorf of the University of Illinois in 
cooperation with Dr, William R, Campbell of St. Lukes 
Colle e in Exeter, England to test 10,000 British child­
ren and youth. These tests were given to boys and , iris 
of a ;e ten to seventeen in urban and rural, public and 
private, boys' and girls’ and co-educational schools in 
En land, Scotland, Wales, and Cyprus. This is a logical 
comparison because the American life, larigua ;e, and a 
substantial part of the population are of British ccriva- 
tion. The comparisons of the test results for boys showed 
on the average for all tests the English boys were at the 
sixty-fourth percentile for the United States performance 
scales. Thus the British over-all average was fourteen 
percent higher than the avera e for American boys. If 
the tests involving throwing had boon eliminated the re­
sults would have been twenty percent higher. The results 
indicated that only thirty percent of the American boys 
exceed t e British boys in physical fitness testin • The 
compariso s of the test results for girls showed on the 
avera e for all tests the English ; iris were at the seventy 
third percentile of United States' performance scales.
If the tests involving arm power had been eliminated the
"^Operation Fitnese-USA, Physical Fitness ol British 
Children and Youth, American Association for Health, 
Physical Ediici tion, and Reereatior , and to.e Nati nal Edu­
cate on Association, .962.
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remainin average rank would have been seventy-seven, 
iudicatin that only twenty-three percent of the United 
states' i iris exceed the British mean. This stuay indi­
cates a very serious condition in the physical fitness of 
our youth.
...The lay and professional literature teems with 
reports of comparative tests showing that our children 
are in poorer physical condition than those of Italy, 
Germany, England, Japan, Russia, China...M ny physical 
educators and physici ns challenge the reliability of 
these tests anc the conclusions based on the latter. 
Little is to be gained by debating the relative value 
of these tests. "Are our children physically unfit?" 
can be answered vividly by this simple procedure:-
Put a few score athletic youngsters and an equal 
number of non-athletic in shorts. Parade the two 
groups before an audience of parents, teachers, phy­
sician!.- , overnment officials. Vividly the difference 
in the physical condition of the active and the rela­
tively inactive child will be driven home. Can ou 
think of any lo ical reason why this s ockin differ-, 
ence should be permitted to continue? The trained 
youngster rugged, muscular, vigorous, dynamic, 
exuberantly healthy and vital, while your own young­
ster looks like a b dra led misfit. The sli htest 
sneeze and sniffle is hastily rushed to a "specialist" 
to protect the adored child against outright disease. 
Little, if anything, is done to assure the growing 
child of a stanch, active, vital body. Frequently 
efforts of our educatoi's to introduce an intensified 
pro ram of fitness for all children, are looked upon 
as. a nuisance and combatted by pai-ents who thus far 
do not appear to ive a hoot as to what physical 
condition their children ^re in... as .0. . as they 
do not sneeze or sniffle.
. 1. Bi 11 ilc, h. I)., The Renaissance of Physical
Fitness
CHAPTER III
PROCEDURE AND ADMINISTRA'l ION 
Pre llminary Planning
The data used in this study was obtained from the 
girls in grades seven and ei ht at Placecita Junior High 
School, Nowhall, California* The students v;ere asked at 
the beginning of the school year what type of lunch they 
ate during the school year at least four out of five days 
each week. The three groups were at that time con ider- 
ably larger than the thi..ty-eight in each group, t the 
end of the school year they wex-e again asked the sane 
typo question. What type of lunch did you eat at least 
four out of five days each week? The sack lunch v;aa then 
found to be the smallest group so through random sampling 
the other two roups were cut to the same number.
Procedure
The tests were administered according to the rocon- 
mendationa and instructions of the American Association 
for ealth, Physical Education, and Recreation Youth Fit­
ness Mu .ual. o methods used in electing t e roup,
*AAHPKR, "Youth it kual| Washington
6, D, C., The American Association for Health, Physical 
Education, an- Recreation, 1 8.
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and the procedures used in setting up and supervision 
of the testing, will be presented in this chapter.
The course rades were those earned by the stu­
dents during the first and second semesters. Hethods of 
class instruction and individual differences will account 
for so.e discrepancies in radio . Jrados wore obtained 
from the students report cards at the end of the first and 
second semesters.
Grades we 'e selected for the four areas (English, 
mathematics| social studies, and physical education) that 
each- student was required to take• These letter rades 
were changed to numerical rades by using a scale of one 
to thirteen. One equals an "F" and thirteen an ”A+".
To clarify the system of grading in this school 
the foilowin. information is needed. Students are placed 
in basic sections aceordln to tests achieved in math, 
readiiv , and English achiever,sent tests. Within these 
groups they are competing against students of their own 
abilities but are still able to earn rades of A.
Selection of roups
Three groups of thirty-eight iris were selected 
according to the types of lunch they ate at least four 
days of the rock.
Group I: This group included those students who 
ate lunches in the junior hi h sch : 1 cafeteria each day. 
These lunches met ti e standar a set by the -.tafce of
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and the procedures used in setting up and supervision 
of the testing will bo prose ted in this chapter.
The course rades were those earned by the stu­
dents durin, the first and second so:.esters, Methods of 
class instruction and individual differences will account 
for sore discrepancies in grading, Iradec were obtained 
from the students report cams at the end of the first and 
second so; esters,
'racer, e n colectod for t. o four* : as ( n iish, 
mat • natb 8, social studies, and physical education) that 
each student was required to take. These letter rudee 
were chan; od to numerical rades by usirii a scale of one 
to thirteen. One equals an "F" and thirteen an "A1",
To clarify the system of grading in this school 
the foilowin information is needed. Students are placed 
i basic sections according to tests achieved in math, 
rencin, , and English achievement tests. Within those 
group they are competing a ainat students of t; eir own 
abilities but arc still able to earn grades of A,
Selectionof roups
S'hree groups of thirty-eight iris were selected 
ac ordin . to the fcy os of unch they ate at least f ur 
days of tbs week.
Group Is This r up included those; students who 
ate lunches in the £v. o hi h sch 1 cafeteria each day. 
These lunches met the stnndar s set by tho ftuto of
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California for ot lunch pro rams.
Group II: 'his , roup included those students who 
a:.e lunchec at tho junior hi h snack bar each day. These 
students could choose from sandwiches, malted milks, cold 
drln s, potato chips, corn nuts, fruit pies, or ice cream.
roup III: his roup included those students who
brought a sack lunch from home each day.
Test Administration
The gymnasium was used for the administration of 
the sit-ups, push-ups, and standin, broad tump. The 
shuttle run and softball throw were administered on the 
outdoor blacktop area and the fifty-yard dash on the 
rack. Each test was administered on a different day of 
the week. The initial tests were giv n t e sixth week of 
school with the final tests pjiven two weeks before the 
end of the school year.
Included in the test battery were the following 
tests: (l) sit-ups, (2) modified push-ups, (3) fifty-yard
dash, (4) shuttle rim, (5) softball throw, and (6) stand- 
in: broad jump. These six tests were selected because 
they are used in the permanent records of the students, 
ra.es s ven through twelve.
Directions for Tests
Sit-ups
Equipment* Sit-ups were done on tumblin mats.
18
Directionss 1. Lie flat on the mat with legs 
extended and feet about two feet apart.
2. Place hands behind head or neck 
and interlace your finders. Your finders must be behind
your neck at all times.
3. Your partner will hold your ankles.
Your heels must keep cor,tact witn the floor.
4. Sit-up and touch your left elbow
to your ri: ht knee.
5. Lie back down. Your elbows must
contact the floor.
6. Repeat the exercise and touch 
your ri: ht elbow to your left knee.
7. One point will be counted by your 
partner each time your elbow touches your knee.
8. No point will be counted if you 
remove your fingers from behind your head, if you raise 
your knees from the floor when you lie on your back or 
ot rt your sit-up, or if you push off with your elbows.
9. Do as many sit-ups as you can but
do no more than fifty,
Modified Push-ups
Equipment: Push-ups were done on the tumblin mats. 
Directions: 1, Lie face down on the mat with 
y ur knees bent and feet parallel to the ceiling.
2. Place hands flat on the floor 
directly under your shoulders. Your elbows should be
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bent and pointing upward, your fingers pointed toward the 
front.
3. Raise your body up so that your
arms are straight and your body is straight from your 
shoulders to your knees,
4. One point will be scored each 
tii e you touch your chest to the floor.
5. No point will be counted if your 
hips are raised, back is hollowed, or if any part of your 
body besides your chest touches t e floor.
6. Do as many push-ups as you can 
but do no more than fifty.
30-Yard Dash
E uipment: One stop watch with a split-second
timer
Directions: 1. You are running; wit another 
person but you are racing against time so run as fast as 
you can; to not try only to boat the otter person.
2. The starter wil'i start you by 
sayin; , "ReadyJ" and "GoI"
3. Run as fast as you can until 
after ; ou pass the timer.
4. You will have three tries and 
your best score to the nearest tenth of a second will 
count.
Shuttle Run
Equipment: 2 bloc s of wood, 2 in, x 2 in, x 4
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in*, and a stopwatch with a split-second timer
Directions: 1. You will st rt belli r d the line 
opposite the two blocks.
2. On the si nal "Heady'", "Gol", 
run over eo the blocks, pick one up, run back to the 
startin; line and set the block behind the line. Thena*
run back and pick-up the second block and carry it back 
over the startin line.
3. Do not set the second block down 
but run with it across the startin; line.
4-, You are runnin wit * another 
person but you are racing against time so run as fast as 
you can; do not try only to beat the other person.
5* You will have two tries and your 
best ..-core to the nearest tenth of a second will count.
Softball Throw
Equipment: 12-inch softball, tape measure 
Direc ions: 1. Stand between tiie two lines and 
throw the ball overhand as far as possible.
2. You may take a step or two but 
remain between the two lines.
3, You will have three turns to throw 
the ball and only the one traveling the farthest will count.
Standing Broad Jump 
Equipment: tumbling mat, tape measure
Directions: 1. Stand behind the line it your 
feet apart, ;•«. n toes touching starting line.
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2* './hen you are re dy to s urnp, 
swing your arms back and bend your knees. Your Jump is 
accomplished by extending your knees and swinging your 
arms forward at the same time,
3, Jump as far forward as you possi­
bly can.
4-, You will have three turns and 
the farthest one will count,
5, You will be measured from the 
starting line to the point where your heel touches or if 
you fall back you will be measured to the point closest 
to t e starting line.
Scores achieved on each test were recorded on 
individual fitness cards (Appendix A,)
CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA 
Statistical Measure
In any type of statistical measure it is necessary 
to select a statistical instrument that will test the 
significance of the difference between the test and retest 
in each area within each group.
Part I of this study assumed the null hypothesis 
in analyzing the difference between the test and retest 
in each area within each group in tests of physical fit­
ness. This hypothesis asserts that there is no true dif­
ference between the two means scores, and that the differ­
ences found between sample means is a chance difference 
v ich is accidental and unimportant,* Fisher* "t" was 
used to test the si nificance of the difference between 
means derived from correlate': scores• The for ula used 
(Ap endix B) deter: ines the ratio between the mean differ­
ence and he estimate of the sampling error of the mean 
difference. This ratio is expressed in Mt" and is checked 
for si nificance by use of a standardized "t" value table. 
The value of "fc" is proportional to the degree of freedom
*Henry N. Garrett, Statistics in Psychology and 
Education (New York: Longmans, Green, and Co.,1933),
p. 2 1 3.
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(N -1) allowed in determining the relationship between 
the difference and the estimate of sampling error of the 
mean difference,1 The raw scores were changed to T- 
scores by statistical means.
For this part of the study it was decided to retain 
the null hypothesis at or beyond the ,0 3 level of 
si nificance.
In the second part of this study the mean average 
was used to compare grade point averages between groups 
and within groups. These grades were selected for the
four areas (hrglish, mathematics, social studies, and 
physical education). The etter grades were changed to 
numerical rades by using a scale of one to thirteen.
One equals an "F" and thirteen an "A+",
ANALYSIS OF DATA
The purpose of this study was to discover whether 
or not there were any significant differences between 
fitness values or grade score averages of the students 
who ate a hot lunch each noon as compared with those who 
bought their lunch at the snack bar or brought their 
lunch from home.
The areas in which these differences wei'e measured 
were pointed out in Chapter III,
The following results were obtained by an analysis 
of the data collected in this study:
^Quinn McNemar, Fsycholo ical Statistics (New York: 
John uiley and Sons, Inc",, 19/,-5T, p. 22"5,
24
The physical fitness test results in comparing 
the types of lunches eaten by the students showed no sig­
nificance, The results of item I (sit-ups) was signifi­
cant in all three groups and the null hypothesis was 
rejected. However, it was the only item which was signifi­
cant in all three groups and, therefore, it appears that 
another factor may have caused this significance rather 
than the type of food eaten by the students. In group 
II, item 4 (fifty-yard dash) and in group III, item 5 
(softball throw) the null hypothesis was rejected. In 
all other items the null hypothesis was accepted.
In the comparing of mental achievement the group of 
students who brought their lunches from home achieved a 
mean grade score of 8.161, the students who ate in the 
hot lunch program achieved a mean grade score of 8.049* 
and those who bought their lunch at the snack bar achieved 
a mean grade score of 7*265. In three of the four classes 
those students who brought their lunches from home achieved 
the highest grade average both semesters. In the physical 
education classes they achieved lower grades both semes­
ters than the hot lunch group and during the second sem­
ester their grade point average was lower than both the 
other groups.
In the hot lunch program the students achieved 
higher grade averages in two classes (English and physical 
education) during the second semester and lower in the 
other two classes. The students who ate at the snack bar
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achieved higher rade averages in three clashes (English, 
social studies, and physical education) during the second 
semester nd lower in one class. Those students who 
brought their lunches from home achieved higher grade 
average in only one class (social studies) during the 
second semester and lower in the other three*
CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The purpose of this study was to determine the 
contributions or detrimental effects of the hot lunch, 
snack bar lunch, or sack lunch on the physical and mental 
achievement of the junior hi h school irl.
The 114 girls selected for this study were all 
students in rades seven and eight at Placerita Junior 
Hi h School in Newhall, California. Group I consisted of 
studen.s who ate a planned hot lunch in the school cafe­
teria at least rour days each week. Group II consisted 
of students who bou ;ht their lunch at the school snack 
bar at least four days each week. Group III consisted of 
students who brought their lunch from home at least four 
days each week. Each group was iven the physical fitness 
test battery at t o  beginnin and end of the school year. 
Grades were those obtained at the end of the first and 
second se esters.
The three groups were compared to determine whether 
any significant changes occured in the physical fitness 
testing or grade point averages in relation to the types 
of lunches they ate at noon, A statistical analysis was
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made of (1) the si nifleant difference between the initial 
and final means of each roup on each test, a d (2) the 
significant difference between the mean of each test 
item of each group. The null hypothesis was assumed with 
respect to the differences within groups on the initial 
and final physical fitness tests. This hypothesis was 
tested with the "t" technique for the difference between 
means derived from correlates samples. A comparison was 
made of the mean averages of the trades to determine any 
si nifleasee.
An analysis of the data indicated that, in this 
study, there was no significant difference in physical 
abilities due to the types of lunch they ate at noon as 
measured by the modified AAHPBR Youth Fitness Test.
An analysis of the rade averat e indicated that the 
students who brought their lunch from home achieved the 
hi hest j rades and those eating at the snack bar achieved 
the lowest rades.
Conclusions
The results of the physical fitness tests showed 
no si nificant changes. Although from this study the re­
sults were not significant, the "t" score value obtained 
by hot lunch group was very close to the level of signifi­
cance. In another similar study with a more controlled 
group the results could be more conclusive. The results 
of this study could be attributed to many different
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factor's. The study would probably brin^ better results 
if we knew and could compare the types of meals the students 
ate at breakfast and dinner and what they ate for snacks.
The fact that a student ate a hot lunch in the cafeteria 
each day does not mean she ate a nutritional meal if there 
were things on her tray that she did not eat. A student 
who ate at the snack bar could eat a nutritious meal each 
day, if she selected the right types of food. The student 
brin ing a lunch from home could have a nutritious or non- 
nutritious meal. A more controlled roup could brin, more 
si nificant results.
The students who brought lunches from home gained 
hi her grade averages than the other groups. This group 
could have achieved these hi her grades due to determina­
tion or due to the socio-economic level of their family. 
These students in several cases were those who could not 
afford to buy lunches at school each day. Other students 
brou ht their lunches because they did not like everything 
that was served in the hot lunch program and many claimed 
that they couldn't et enou h to eat. They also considered 
the snack bar too expensive. There are many other factors 
that could determine the grades of the students and the 
sli ht difference in this study did not prove to have 
statistical significance*
Recommendat io as
It is su, ested that in any future study of this
29
nature the following recommendations may be helpful:
1. The number of students should be larger to 
show more validity,
2. students should be selected fro;; other parts 
of the country,
3. There should be more control over the groups 
in order to determine the exact foods which the students 
ate.
Determine what the studer. s ate at all three 
meals in order to evaluate the nutritional value of their 
diet.
5. Classes arid t sting period should occur in 
first two periods following lunch.








TEST TRIAL I TRIAL II














GROUP I, ITEM 1 (SIT-UPS)
STUDENT # Ti T2 D
. 1........ ~~ 55 ~ 55 0 02 44 48 4 16
3 55 55 0 04 55 55 0 0
5 55 55 0 06 34 55 11 121
7 45 32 -13 1698 55 37 -18 524
9 38 47 9 8110 55 45 -10 10011 55 55 0 012 55 40 -15 225
13 47 55 8 6414 32 42 10 100
15 43 46 3 916 55 55 0 0
17 42 55 13 16918 39 55 16 256
19 55 55 0 020 55 55 0 021 47 55 8 6422 38 41 3 9
23 39 55 16 25624 55 55 0 0
25 55 55 0 026 55 55 0 0
27 55 55 0 028 55 55 0 0
29 55 55 0 030 55 55 0 0
31 37 47 10 10032 28 55 27 729
33 55 55 0 034 55 55 0 0
35 58 55 17 28936 22 55 33 1089
37 55 55 0 038 55 55 0 0
^  D~l,. rD = 4170
t = 2.138df >= N - 1 at .05 level = 2,03
null hypothesis rejected 
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TABLE 2
GROUP I, ITEM 2 (PUSH-UPS)
STUDENT # M T2 D D2
1 57 57 0 02 4-8 49 1 13 57 57 0 04 57 57 0 0
5 57 57 0 06 38 33 -5 257 25 47 12 1448 57 40 -17 289
9 36 42 6 3610 51 42 -9 8111 4-4- 50 6 3612 57 38 -19 361
13 4-3 50 7 4914- 4-8 48 0 0
15 29 43 14 19616 57 39 -18 32417 50 46 -4 1618 46 40 —6 36
19 57 57 0 020 47 57 10 10021 57 57 0 022 38 42 4 16
23 33 35 2 424- 57 57 0 025 57 57 0 026 35 40 5 2527 57 57 0 028 57 50 -7 4929 57 49 -8 6430 57 57 0 0
31 42 35 -7 4932 44 50 6 36
33 57 57 0 034 43 57 14 196
35 42 48 6 3636 57 57 0 0
37 57 57 0 038 57 57 0 0tN1HQ'ai /D 2=2169
t ■ -.148

























































GROUP I, ITEM 3 (STANDING BROAD JUMP)
l|U J,! . J  n il l  H J  J. .,;LJ - 1 1J - J ,f -- . [-, . 1 in r I. 1 1 J. 1. 1 -  1 L 1 - T-1 ■ 1 1 111 ..........1 . . .  1 . n .1 . - - -I 11.1 U -U J J I l  ■  • 1 III .• 111 1" -A  m  •
STUDENT #  Tx T2 D
2
64 64 0 049 43 -6 36
A9 61 12 14456 40 -16 256
57 59 2 441 48 7 4944 47 3 936 69 30 900
49 34 -15 225
57 51 -6 36
51 61 10 10057 51 -6 36
51 54 3 938 36 -2 434 45 11 121
52 52 0 0
71 73 2 430 48 18 324
51 56 5 25
59 66 7 4958 68 10 100
38 43 5 2534 40 6 36
51 58 7 49
71 64 -7 4938 36 -2 4
45 52 7 49
45 47 2 4
45 48 3 9
49 56 7 4944 39 -5 2544 43 -1 1
47 45 -2 440 36 -4 16
48 48 0 0
54 57 3 94 7 54 7 49
59 59 0 0
£  35 ^ D 2=2809
t a 1.848
df = N - 1 at .05 level = 2.03
null hypothesis accepted
r-i CM 
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TABLE 4
GROUP I, ITEK 4 (50 YD. DAOH)
STUDENT # Tx T2 D D2
44 47 5 9
55 55 0 0
55 57 2 4
59 49 -10 10055 62 7 4966 44 -22 484
42 49 7 4940 62 22 484
52 49 -5 940 47 7 49
58 52 14 196
59 62 5 9
52 50 -2 440 40 0 0
42 57 15 225
59 47 -12 144
57 64 7 49
47 55 8 6466 62 -4 16
66 70 4 16
66 70 4 16
57 49 -8 6444 47 5 947 55 8 6450 49 -1 1
57 55 -4 1650 49 -1 1
40 44 4 16
40 50 10 100
57 59 2 4
49 55 6 56
45 45 0 0
52 42 -10 10044 57 -7 49
47 40 -7 49
59 59 0 0
49 50 1 166 62 -4 16
£. « 42 £ d2=2502
t = 0.836




GROUP I, ITKF: 5 (SOFTBALL THROW)
STUDENT # Ti T2 D D2
1 59 55 -4 162 53 51 -2 4
3 51 49 -3 94 54 64 10 100
5 45 47 2 46 60 54 -6 36
7 45 49 4 168 51 51 0 0
9 57 57 0 010 45 47 2 4
11 43 44 1 1
12 66 65 -1 1
13 64 68 4 1614 37 49 12 144
13 42 51 9 8116 53 56 3 9
1? 51 58 7 4918 46 54 8 64
19 33 41 8 6420 61 64 3 921 73 66 -7 4922 55 54 -1 1
23 45 47 2 424 55 56 1 1
25 59 59 0 026 38 30 -8 64
27 46 42 -4 16
28 59 62 3 929 45 45 0 0
30 61 63 2 4
31 60 55 -5 2532 49 49 0 0
33 48 34 -14 19634 68 61 -7 49
35 52 52 0 036 40 44 4 16
37 41 41 0 038 66 62 -4 16
£  )~ 13 /l)2-1077
t = 0.574




GROUP I, ITEK 6 (SHUTTLE RUN)
STUDENT # h T2 D D2
1 53 51 -2 42 47 47 0 0
3 62 60 -2 44 42 47 5 25
5 65 61 -4 166 47 45 -2 4
7 47 35 -12 1448 28 54 26 676
9 62 56 -6 3610 32 31 -1 1n 58 42 -16 256
12 60 54 -6 36
13 49 62 13 16914 37 42 5 25
15 49 45 -4 1616 56 51 -5 25
17 65 69 4 1618 49 40 -9 81
19 60 56 —4 1620 79 68 -11 12121 74 69 -5 2522 49 47 -2 4
23 49 47 -2 424 49 51 2 4
25 60 56 -4 1626 47 42 -5 25
27 56 56 0 028 53 60 7 49
29 42 47 5 2530 56 54 -2 4
31 47 42 -5 2532 43 49 6 36
33 53 51 -2 4
34 58 42 -16 256
35 39 49 10 100
36 58 54 -4 16
37 25 58 33 108938 65 56 -9 81
-24 £ d2=*34-34
t = -0.405
df => N - 1 at .05 level = 2,03
null hypothesis accepted
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TOTAL T SCORE OP EACH STUDENT ON EACH TEST
TABLE 7
GROUP I (HOT LURCHES)
STUDENT # T2 D D2
1 332 329 -3 92 296 293 -3 9
3 329 339 10 1004 323 312 -11 121
5 334 341 7 496 286 279 -7 497 248 259 11 1218 267 313 46 2116
9 294 285 -9 8110 280 263 -17 289ll 289 304 15 22512 354 310 -44 1936
13 306 339 33 108914 232 257 25 625
15 239 287 48 230416 332 300 -32 1024
17 336 365 29 84118 257 292 35 1225
19 322 327 5 2520 367 380 13 16921 375 385 10 10022 275 276 1 1
23 244 271 27 729 •24 314 332 18 324
25 352 340 -12 14426 250 236 -14 196
27 309 311 2 428 309 318 9 8129 284 294 10 10030 335 341 6 3631 279 273 -6 3632 253 291 38 144433 312 284 -28 78434 308 288 -20 400
35 266 292 26 67636 290 326 36 1296
37 2?4 315 41 168138 368 351 -iZ 289
/D-278 i'D2o20728
t = 2.006




GROUP II, ITEM 1 (SIT-UPS)
STUDENT $ Ti T2 D D2
1 55 55 0 02 47 46 - 1 1
3 55 43 -13 1444 47 41 -6 36
5 39 55 16 2566 55 55 0 0
7 34 47 13 1698 55 55 0 0
9 32 41 9 8110 34 37 3 9li 47 44 -3 912 55 55 0 0
13 55 55 0 014 55 55 0 0
15 41 55 14 19616 33 45 12 144
17 36 55 19 36118 55 55 0 0
19 55 55 0 020 41 46 5 2521 43 46 3 922 41 38 -3 9
23 21 28 7 4924 55 55 0 0
25 55 55 0 026 55 55 0 027 55 55 0 028 39 55 16 25629 55 43 -12 14430 55 55 0 0
31 55 55 0 032 55 55 0 0
33 55 55 0 034 55 55 0 0
35 30 38 8 6436 55 55 0 0
37 55 55 0 038 30 41 11 121
93 i'D2=2083
t ■ 2.287
df ■ N - 1 at .05 level ** 2.03
null hypothecIs rejected
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GROUP II, ITEM 2 (PUSH-UPS)
T1 Tl2 D D2
46 49 3 9
31 42 11 12142 57 15 22548 48 0 0
42 45 3 948 42 -6 36
42 37 -5 25
57 57 0 040 36 -4 16
57 57 0 0
57 44 - 1 3 169
29 42 13 169
49 46 -3 9
57 51 -6 36
49 58 8 64
49 46 -3 9
4-9 46 -3 9
57 21 -36 129650 45 -5 25
33 38 5 2550 44 -6 36
54 38 4 1641 57 16 256
57 57 0 0
57 57 0 0
57 57 0 0
57 44 -13 169
57 57 0 0
51 40 -11 121
57 46 -11 121
57 49 -8 6457 57 0 0
57 57 0 0
57 57 0 0
51 48 “3 9
57 57 0 0
57 57 0 032 32 .0 . 0
/D- -58
t - -1.092




GROUP II, ITEM 3 (STANDING BROAD JUMP)
STUDENT // TX1 T2 D D2
1 41 51 10 100
2 54 52 -2 4
3 64 66 2 44 43 30 -13 1695 49 54 5 25
6 60 60 0 0
7 38 41 3 9
8 47 44 -3 9
9 34 36 2 4
10 56 49 -7 49n 40 52 12 144
12 40 38 -2 4
13 61 64 3 914 51 62 1 1 12 1
15 54 45 , -9 8116 47 47 0 0
17 52 64 12 14418 62 52 -1 0 100
19 52 54 2 4
20 39 30 -9 81
21 71 69 -2 4
22 45 34 -11 121
23 41 36 -5 2524 45 58 13 169
25 54 58 4 1626 48 39 -9 81
27 34 49 15 22528 58 54 -4 16
29 76 76 0 030 52 54 2 4
31 38 54 16 25632 56 48 -8 64
33 51 49 -2 434 58 59 1 1
35 21 25 4 1636 52 60 8 64
37 62 54 -8 6438 44 34 -10__ _100_
11 ^D2=2291
t = 0.226




GHOUP II, ITEM 4 (50 YU. D a S H )
STUDENT $ h T2 D
,.'2D
1 42 45 3 92' 50 52 2 4
3 55 59 4 164 37 37 0 0
5 45 55 10 1006 52 59 7 49
7 59 38 -21 4418 38 50 12 144
9 29 44 .15 22510 4-7 50 3 911 50 49 -1 1
12 47 50 3 9
13 72 74 2 414 62 62 0 0
13 59 66 7 4916 64 59 -5 25
17 59 55 -4 1618 57 59 2 4
19 44 50 6 3620 42 47 5 2521 59 57 -2 422 45 49 4 16
23 37 42 5 2524 44 45 1 1
25 45 52 7 4926 37 40 3 9
27 66 55 -11 12128 52 57 5 25
29 74 79 5 2530 59 59 0 0
31 59 57 -2 432 35 45 10 100
33 35 40 5 2554 47 52 5 25
35 rJl 25 4 1656 52 64 12 144
37 32 55 3 958 52 50 -2 __ 4
i -110 £D2=1768
t = 2.852




GROUP II, ITEM 5 (SOFTBALL THROW)
STUDENT # Ti Ti2 D D2
1 35 36 1 12 58 60 2 4
5 53 51 -2 44 55 54 -1 1
5 45 45 0 06 69 69 0 0
7 57 ' 60 3 98 55 51 -4 16
9 39 49 10 100
10 60 50 -10 100
1 1 41 33 -8 64
12 36 42 6 36
13 61 63 2 414 38 43 5 25
13 71 68 -3 916 68 74 6 36
17 57 60 3 918. 48 43 -5 25
19 41 45 4 1620 56 58 2 421 43 48 5 2522 43 50 5 25
23 21 27 6 3624 42 51 9 81
25 64 58 -6 3626 53 54 1 1
27 42 42 0 028 49 48 -1 1
29 71 79 8 6430 52 52 0 0
31 48 53 5 2532 55 49 -6 36
33 39 38 -1 1
34 55 53 -2 4
35 30 35 5 25
36 51 47 -4 16
37 62 57 -5 2538 41 44 __3._
iD= 33 £ d2=» 673
t * 1,12




GROUP II, ITEM 6 (SHUTTLE RUN)
STUDENT M u Ti2 ]) D2
1 45 40 -5 252 51 4-9 -2 4
3 60 65 5 254 45 33 -12 144
5 38 49 11 1216 40 53 13 169
7 49 36 -13 1698 49 49 0 0
9 35 29 -6 3610 54 47 -7 4911 33 49 16 23612 51 49 -2 4
13 71 61 -10 10014 71 58 -13 169
13 62 45 -17 28916 65 60 -5 25
17 42 34 12 14418 60 45 -15 225
19 32 30 -2 420 43 53 10 10021 47 42 -5 2522 51 42 “9 81
23 56 36 -20 40024 43 74 31 961
25 53 53 0 026 39 47 8 64
27 40 49 9 8128 54 34 0 0
29 69 68 -1 130 51 58 7 49
31 36 61 25 62532 42 51 9 61
33 37 49 12 14434 37 40 3 9
35 27 21 -6 3636 62 65 3 9
37 60 51 -9 8138 49 45 mm/1 16
£ t :=4 721
t = 0.158




TOTAL T SCORE OF EACH STUDENT ON EACH TEST
GROUP II (SNACK BAR LUNCHES)
STUDENT # Ti T2 D D2
1 254 276 22 484
2 291 301 10 100
5 329 341 12 1444 275 243 -32 1024
5 258 303 45 2025
6 324 338 14 196
7 279 259 -20 400
8 301 306 5 25
9 209 235 26 676
10 308 290 -18 324
1 1 268 271 3 9■
12 258 276 18 324
13 369 363 -6 3614 334 331 -3 9
15 336 336 0 016 326 331 5 25
17 295 334 39 152118 339 275 -64 4096
19 274- 279 5 25
20 234 272 18 324
21 313 306 -7 4922 261 251 -10 10023 217 226 9 8124 286 340 54 2916
25 328 333 5 2526 289 292 3 9
27 294- 294 0 028 309 325 16 256
29 396 385 -11 12130 326 324 -2 4
31 293 329 36 129632 300 305 5 25
33 274 288 14 19634- 309 316 7 49
35 180 192 12 14436 329 358 29 841
37 348 329 -19 36138 248 246 _—2_ ___4
£  =218 £D2=18244
t - 1.655df = - 1 at .05 level * 2.03null hypothesis accepted
TABLE 15
GROUP III, ITEM 1 (SIT-UPS)
STUDENT # Ti T2 D
------ ------
V
1 34 38 4 162 45 45 0 0
5 55 55 0 04 55 42 -13 169
5 55 55 0 06 44 36 -8 64
7 42 42 0 06 55 55 0 0
9 41 55 14 19610 55 55 0 011 55 55 0 012 55 55 0 0
13 44 55 11 12114 45 55 10 100
15 42 55 13 16916 55 55 0 0
17 40 55 15 22518 55 55 0 0
19 55 45 -10 10020 32 46 14 19621 43 55 12 14422 47 55 8 64
23 25 46 21 44124 45 45 0 0
25 55 55 0 0 '26 39 55 16 256
27 55 55 0 028 34 36 2 4
29 55 55 0 030 39 48 9 81
31 55 55 0 032 55 45 -10 100
33 55 55 0 034 36 42 6 36
35 55 55 0 036 39 44 5 25
37 40 47 7 49
38 55 41 -14 196
£  = 11Z' £d2=2752
t = 2.246




GROUP III, ITEM 2 (PUSH-UPS)
STUDENT if- Tx T2 D D2
1 48 38 -10 1002 36 57 21 441
3 57 57 0 04 43 30 - 1 3 169
5 57 57 0 06 4-5 44 -l 1
7 47 57 10 1008 57 50 -7 49
9 57 57 0 010 57 57 0 011 57 57 0 012 57 57 0 0
13 57 57 0 014- 48 57 9 81
15 42 38 -4 1616 50 50 0 0
17 57 49 -8 6418 57 49 -8 64
19 44 49 5 2520 57 57 0 021 58 50 -7 4-922 57 57 0 023 39 45 6 3624 45 57 12 144
25 46 57 11 12126 37 57 20 400
27 57 57 0 028 41 27 -14 196
29 36 48 12 14430 45 4b 1 1
31 57 57 0 032 57 39 -18 324
33 57 57 0 034- 48 40 -8 4
35 57 57 0 0
36 57 46 -11 12137 35 36 1 138 57 42 -15 225
<£D=-10 £D2«2936
t = 0.292




GROUP III, ITDM 3 (STANDING BROAD JUMP)
STUDENT # Ti T2 D
------ -—
IT
1 49 52 3 9
2 45 44 - 1 1
3 54 44 - 1 0 1004 54 43 - 1 1 12 1
5 39 43 4 16
6 47 44 -3 9
7 51 54 3 9
8 44 40 -4 16
9 48 41 -7 49
10 54 51 -3 9
1 1 47 43 -4 16
12 44 60 16 256
13 49 66 17 28914 66 64 -2 4
15 59 58 - 1 116 34 30 -4 16
17 51 60 9 8118 58 60 2 4
19 56 57 1 1
20 38 41 3 9
21 61 51 - 1 0 100
22 60 61 1 1
23 27 28 1 124 52 47 -5 25
25 47 51 4 1626 58 68 10 100
27 52 64 12 14428 4 7 47 0 029 51 56 5 2530 49 60 11 121
31 43 45 2 432 56 54 -2 4
33 60 62 2 4
34 51 48 -3 9
35 36 48 12 14436 62 47 -15 225
37 44 38 -6 3638 51 51 0 ____ 0_
/D« 27 £D2=1975
t - 0.603




GROUP III, ITEF: 4 (50 YD. DASH)
STUDENT § Ti T2 3 D2
1 59 66 7 492 38 3p -3 9
5 40 55 15 223
4 55 52 -3 9
5 29 32 3 96 43 33 -12 144
7 52 50 -2 48 34 37 3 9
9 38 42 4 16
10 55 52 -3 9
1 1 57* 50 -7 49
12 52 55 3 9
13 55 42 -13 16914 55 52 -3 915 45 35 -10 1001G 44 43 1 1
17 52 44 -8 6418 47 59 12 14419 55 52 -3 920 35 44 9 8121 32 40 6 6422 68 59 -9 8123 29 27 -2 424 52 50 -2 4
25 62 70 8 6426 64 59 -5 2527 44 47 3 928 42 45 3 9
29 45 49 4 1630 47 50 3 9
31 37 45 8 6432 57 57 0 0
33 47 57 10 10034 42 44 2 4
33 38 52 14 19636 32 42 10 100
37 62 57 -5 2538 42 57
£  ^ £  17
t » 1.271
df = N - 1 at ,05 level * 2.03
null hypothesis accepted
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GROUP III, ITEM 5 (SOFTBALL THROW)
STUDENT ft T1 T2 D 1?
59 63 4 16
51 52 1 145 43 -2 460 53 -7 4932 47 15 22540 40 0 043 45 2 442 42 0 0
47 56 9 81
39 45 6 36
49 49 0 0
55 45 -10 100
57 57 0 0
55 53 -2 4
39 35 -4 1652 49 -3 961 58 -3 9
59 58 -1 134 37 3 9
35 39 4 1650 53 3 9
57 54 *•* 9
31 39 8 6440 45 5 2564 63 -1 1
57 60 3 9
37 55 18 324
25 27 2 447 47 0 042 50 8 64
36 37 1 1






£  = 93
P ~25§. 
£  -=1493
of = N - 1 at .05 level = 2.03
null hypothesis rejected
9 0





















GROUP III, ITEM 6 (SHUTTLE RUN)
STUDENT § T, T2 D D2
62 54 -8 64
56 38 -18 32436 45 7 49
53 51 -2 4
33 47 14 196
47 47 0 0
51 42 -9 81
45 39 -6 36
45 37 -8 6454 60 6 36
51 45 -6 3649 45 -4 1636 65 29 841
53 54 1 154 54 0 0
58 42 4 16
54 54 0 0
60 58 -2 4
65 65 0 038 40 2 456 33 -23 52958 42 -16 25642 39 -3 949 45 -4 1649 56 7 4958 62 4 16
39 51 12 144
49 40 -9 8167 60 -7 49
67 49 -18 32461 47 -14 19647 49 2 4
47 53 6 3654 49 -5 - 25
51 45 -6 3649 43 -6 3656 51 -5 25




= N - 1 at







GROUP III (SACK LUKCiiLS)






OF iSACH 0TO DLLT OK LAC1I TL6T
STUDENT # TX1 T2 D
2
nr
1 311 311 0 02 271 271 0 0
3 287 297 10 1004 520 271 -49 2401
5 245 281 36 12966 268 244 -24 576
7 286 290 4 168 277 263 -14 196
9 276 288 12 14410 514 320 6 36
n 516 299 -17 28912 312 317 5 25
13 298 342 44 193614 522 335 13 169
15 281 275 -6 3616 273 271 -2 4
17 315 320 5 2518 336 339 3 9
19 309 305 -4 1620 235 267 32 102421 299 282 -17 28922 347 328 “19 361
23 193 224 31 96124 285 289 6 36
25 323 352 29 84126 313 361 48 230427 284 329 45 202528 258 222 -16 256
29 301 315 14 19630 289 303 14 196
31 289 286 -3 932 323 292 -31 961
33 315 339 24 57634 274 274 0 0
35 278 300 22 48436 284 272 -12 144
37 284 279 5 2538 275 285 10 100
/D=204 Z3)2»18062
t = 1.545




POSITIVE SIGNIFICANCE OF t 
OF ITEMS WITHIN EACH GROUP
ITEM GROUP I t GROUP II t GROUP III t
1 2.158 yes 2.287 yes 2.246 yes
2 -.148 no -1.052 no .292 no
5 1.848 no .226 no .605 no
4 .S3C no 2.852 yes 1.271 no
5 .574 no 1.12 no 2.578 yes
6 -.405 no .158 no -1.282 no
Postive si nificance of t of each group
Totals 2.006 no 1.655 no 1.5*5 no
In all instances the significance of t was determined 
by Fisher';: t at the .05 level of confidence*
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TABLE 23







1 2 1 2 1 2 1 2
1 5 6 7 5 8 12 9 72 5 8 6 5 8 8 9 6
3 12 12 12 12 10 10 12 12
4 5 6 6 6 6 8 8 3
5 11 12 7 6 8 9 8 96 1 12 1 6 8 8 11 12
7 3 6 3 3 6 6 3 48 6 6 6 3 8 8 6 6
9 1 7 3 2 7 8 6 5
10 6 4 4 3 7 5 7 3
1 1 8 9 6 8 12 9 11 9
12 7 8 4 4 8 9 9 8
13 9 6 6 3 8 11 6 714 4 6 6 6 6 6 8 9
15 10 11 12 11 10 9 12 1116 6 8 6 6 9 8 8 6
17 7 12 10 10 9 9 8 818 2 5 2 3 7 6 7 7
19 6 8 9 6 10 9 6 720 10 12 10 10 11 12 12 11
21 12 11 9 11 9 11 9 1022 10 10 10 10 9 9 6 9
23 5 3 5 3 5 8 10 624 9 9 6 6 • 10 11 7 923 9 10 8 7 9 10 8 726 9 7 9 7 6 8 8 1227 9 10 9 11 9 9 8 928 . 12 9 12 9 9 9 9 8
29 9 9 9 9 9 10 8 830 10 10 9 6 11 10 6 5
31 3 7 4 7 9 8 3 832 10 9 7 6 10 9 12 11
33 12 10 12 10 9 8 8 1134 9 3 6 6 12 9 9 7
35 10 9 10 10 10 9 12 1036 9 9 7 8 8 9 7 6
37 12 12 12 12 10 1 1 12 1136 19 _8 -2 12 11 _6
TOTAL 293 319 279 265 332 341 315 303
T..BLL 24







1 2 1 2 1 2 1 2
1 7 6 5 5 9 7 5 72 7 9 7 6 9 9 6 9
5 8 9 9 7 9 10 6 64 1 6 l 6 5 6 6 5
5 6 9 5 3 7 8 5 76 9 9 6 6 9 11 5 37 3 9 5 6 5 6 6 78 9 9 8 7 10 7 8 8 1
9 l 1 1 1 5 6 1 410 6 8 4 6 6 8 6 6
11 4 8 2 6 7 8 4 512 6 6 6 6 6 9 6 8
13 10 10 8 10 9 9 11 1114 5 5 7 6 7 9 7 715 5 9 3 6 6 11 5 316 7 9 7 6 7 9 6 5
17 6 7 6 8 7 8 8 818 4 1 3 1 8 6 3 119 6 6 5 5 8 6 9 820 4 9 6 6 7 6 8 521 2 5 5 3 7 8 5 522 1 4 2 3 7 5 4 5
23 9 6 9 6 8 6 10 1124 6 6 5 4 8 9 7 625 9 9 9 9 10 8 6 726 10 12 10 10 9 9 10 11
27 10 10 8 10 7 7 6 528 7 10 10 9 10 8 10 1129 9 12 9 9 9 9 6 630 6 6 6 6 7 9 7 5
31 9 6 9 6 10 10 9 632 11 5 9 6 9 9 ll 7
33 6 5 9 6 9 8 10 8
3^ 12 10 9 12 11 11 9 7
35 9 9 6 9 7 8 10 1136 9 9 9 10 10 11 9 737 8 5 6 5 10 9 6 638 6 6 6 __1 6 6 6
TOTAL 263 293 249 252 307 313 270 261
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TABLE 25








1 2 1 2 1 2 1 2
1 9 7 6 6 8 8 7 72 10 1 1 10 1 1 8 7 9 10
3 6 3 6 3 6 7 6 24 4 6 4 6 s~O 8 4 2
5 12 1 1 12 12 12 9 10 106 9 9 8 8 8 5 7 77 5 10 7 7 8 6 5 98 10 6 6 6 6 5 6 79 8 6 9 5 9 8 8 7
10 10 9 7 8 8 8 9 8
1 1 9 6 6 3 8 10 8 8
12 9 9 9 9 8 5 9 613 12 12 12 ' 9 9 10 10 1 1
14 9 8 8 8 6 6 6 8
15 6 6 8 8 6 6 5 516 12 12 12 12 12 9 11 12
17 9 8 5 6 6 5 10 818 • 10 12 10 9 12 10 12 1219 13 12 13 12 8 9 12 1220 12 6 6 6 7 9 8 721 9 9 9 10 8 7 6 722 12 12 12 10 12 11 12 12
23 9 3 9 6 9 6 9 724 9 7 6- 6 7 7 Q 825 2 6 5 6 9 9 6 626 9 11 7 10 9 10 11 1027 7 6 3 6 6 8 7 728 10 11 9 11 3 6 9 829 9 9 7 5 10 9 10 930 12 11 8 11 8 9 12 1231 9 9 8 9 6 8 7 932 9 9 9 9 9 Qs 9 933 5 7 6 7 11 8 5 334 7 9 6 ■ 9 11 8 9 9
39 3 8 6 9 8 8 9 1036 2 3 3 3 7 7 ll 837 11 10 10 9 10 9 10 1 1
38 ~ 2  ,10 8 8 _jS
TOTAL 327 319 290 301 314 298 321 311
56
TABLE 2<
COMPARISON OF the mean averages of grapes
SUBJECT HOT LUNCH SNACK BAR SACK LUNCH
ENGLISH
1 7.710 6.921 8,605
2 8.395 7.710 8.395
SOCIAL
STUDIES
1 7.342 .553 7.7892 6.973 6.031 7.921
PHYSICAL
EDUCATION
1 8.737 6.079 8.2632 8.973 8.237 7.842
MATHEMATICS




1 8.019 7.164 8.237
2 8.079 7.362 8.085
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